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Ecohydraulics monitoring and improvement of fish passes in  
the Duero Basin: river Tormes (Salamanca) 
 
 




                    Hydraulic and biological monitoring 
 




An example: Tormes River in Santibañez de Bejar (Salamanca) 
 








                     Biological: movement pattern,  approach,  entry,  passage 
 




2. Study area 
Weir in the reservoir tail 
Hydropower Gauging weir 
Natural waterfalls 




a. Assess different obstacles 
 
b. Detect difficulties and improve them 
 




4. Methods: biological monitoring 
- Nets 
- Passive Internal Transponder (PIT Tags) 
- External tags 
- Video - monitoring 
4. Methods: biological monitoring 
- Flow discharge: chemical gauging 
- Flow velocity 
- Depths 
- Power dissipation 
4. Methods: hydraulic monitoring 
5. Results: trapping in the top of the fishway 
Length: 
Barbel: 24-55 cm 
Nase: 14-19 cm 
Trout:  29-48 cm 
Trapping 2012  2013  2014  2015  
Barbel 390 2,191 2,819 > 1,500 
Nase 29 53 2,026 > 6,000 
Trout 24 29 99 > 100 
5. Results: PIT tags in the fishway 
 
∆h > 0,30 m 
∆h > 0,30 m 
5. Results: video-monitoring 
5. Results: video-monitoring 
6. Improvements 
- New fishway design 
 
- New atraction weir in the fishway 
 
- By-pass in the gauging weir 
 
- By-pass in the reservoir tail 
 
6. New assessment 
- New fishway: Trapping,  
PIT tags and video-
monitoring 
- By-pass with PIT tags 
- Movement patterns with 
external tags 
- Influence of different tag 
systems 
 
Weir in the reservoir tail 
Hydropower Gauging weir 
Natural waterfalls 




















6. Next year... Will we be able to answer these questions? 
6. Next year... Will we be able to answer these questions? 
• Which kind of fishway works better? 
• Are there some differences in the ascent? 
• Relation between time-dependent 
covariates and spawning (survival 
analyses) 
• Which is the best combination for field 
tagging? 
• Can video-monitoring be a good and 
cheap assess tool? 
• … 
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